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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
processing method which improves color reproduction 
precision by calculating an adequate amount of black 
considering coverage limit, when a four-color 
chrominance signal containing black is formed from a 
chrominance signal of an objective color space. 

SOLUTION: By a YMCK modeling part 12 to an optimum 
modeling part 15, plural chrominance signals are used as 
representative chrominance signals, and modeling is 
performed between the respective chrominance signals 
and corresponding optimum amount of black. The plural 
chrominance signals belong to a curved surface which 
can be expressed by plural chrominance signals 
belonging to a partial color space being a color region 
which can be expressed by at least three colors and four 
colors containing black and satisfies the coverage 
limit. On the basis of the model, a determining part 16 
of the optimum amount of black predicts the optimum 
amount of black to the objective chrominance signal in 
an inputted objective color space. Further a YMCK 
chrominance signal calculating part 17 predicts three 
colors except black from an inputted objective 



chrominance signal and the predicted optimum amount of 
black. As a result, the four-color chrominance signal 
containing black is formed. 
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fcYMCKH* a* b* h<om&<Dm&m^xmfrtt 

[ 0 0 4 9 ] ^CS 3 SiC^l^T, S 3 4T'filf;Y 
MC^ttl^tl0%- 1 0 0%<DrBiCAot^^^ 
d»S:PI^<So tefflKAoT^ftV^-^te, *f^OL' a 

fctfoT, S 3 6l:*)Pt**iiK« HSflELfc^ 

[0 0 5 0] Iil:AoTt^cl^t fffiLfcf/M 
SK nir , £ K — ] 0 0 %^^l:iAIiK M1 ^#^1" 

= 1 0 0%<tcofS}t l £;*:MK BM $:&5c 0il;t 
^(OL' a* b* S^itK tl , £K = ] 0 
0%t<D H T'iliR $ ixfc K t eJB H^YMC^ T-^'i L > 
CWIL/:YMC^ [0%, 1 0 0%] OiGffl{:Ao 
Ti^/^grj^^9^T-r^^^^^9 c S3 8!:^ . c 



16 

S 3 7 !:^lj515)^^I^t:^!aoT 
»P)jifc*»&!j/j:K lII1 !r**;ItK ll , £-fixtf.fc 

[0051] me n s *%tw<om 1 co^<o^j-^i> 

Xtb£ c ±'&<Dm 5 (OS 3 4 ^*3t^Tft/j^*l;K Bin *r 
10 a c 

[ 0 0 5 2 ] S4 ICfc^t, i^^:YMC(Z) 

* a* b* <DiM.frb3=m-&X&>Z>fem<D&\i*'&&Mc$]\z' 

^^:LTMf^ c LfciSot, Y=100%, 

a', b*^<bM J( C, KSr^iJ-fSC ttCft 
So -O^ffitfte, YMCK^ry 2T-fML/- 
20 YMCK t L' a* b * t <a«»Ott&JB^TfiJM*# 

[ 0 0 5 3 ] ^l:S42 {Cfc^T, S 4 1 T'fi^n/: 
^9<7)2£u rcOiJ^liM, C(OV>fn^^l 0 0%$: 

5, -Tftjb-fc, ]00%^t^8^:i:ll 100 
J: 5 I- 1 0 0%<^ l/:fe^i|^^^^ ltl , 

30 [ 0 0 5 4 ] ^Ttlfrtfl 0 0%&mz_Tl^<bm&te, 
m&LLtz&fA^m&XtefrotzZ k{Z.t£Z> 0 zombie 

<t(-lt^^tOc L/:^ot, M=l 0 0%, L* , 
a*, b*a>£Y, C, K£^8'J"*-3 - <ticft3 c 
[0 0 5 5] :<7)fKIf:^lTk ilu0 £[*]*£{;: ^ 

40 0 Oro^ittN/./j^^s 4 4 l:^^Ti^-5 c ^ 

V^T, K^CO^fcl 0 0%Htl^^] 0 0% 
tLT, L* a" b* ^<bK i:Slf9 CD2fe^r^aiJ-rs e 
C= 1 0 0%, L* a* b* Ti^Y, M, K 

[0 0 5 6] iifeMfsstsfc^ 3ieieo^ay 

So L^»L, fi'j^I^i'i:j;ot^fn^i oo% 
iO $r^x.T LS ^4l^^*>Oc S 4 6 Cfc^T^CD J: 9 ft 
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(4, S 4 7iCjo^T, 3 HJO^»J(CfeV^X YMCOf^: 
[0057] S 4 2 , S 4 4 , S47 <D&2kftWfefc& 

i^x^MLtzmK) 2&fct*hh h i o o%&«x.TW,e 

r^o/cij^ t>L<H S 4 7 (C*5l^T^»JK3l*r%it 

5K^±mi 0 0%Rf:I^HT^5o 
T, S4 8l:^t^, :Olti s *O»^l40%i:L, 

1 oo%^x.ti/^i^(i] o o%tt6c £ t\ * 

[0 0 5 8 ] HI 3 X'l&m L/:0%- 1 0 0%(Df& 

M:J:oTYMC$:fS!Jt5:K*, HBIC{± 4 

[ 0 0 5 9] ^ J: ? I- IT, ®5r^tp4^.T'^a" s J^ 

[0 0 6 0] MBfi^y 5(1, pffigfirJI 

• a* b* t»lC^SfWM*i:oa*(©ia^b, L * 

a* b* bMLmmmkomto*?*]) >?$:¥ri* 

££#"0*6. <>*>5/^ ^cOi5d\ L* , a*, b* 

£r^Tt>J:V\ ;<7)^J(C^^T<i, H§l¥l 0-2 6 

2 l 5 7-^-^(c:fB«^tiTVN^fi^^^^^[p]^{cJ: 

5X11, IUKfi*J(tH&|S 1 a* b* t 

i 4T-*tbL/cL* a - b* kmfc-fzmm£&k(D& 

10 0 6 1] 17(1 *&W<Dm 1 ^^CO^id^ft 

ZW&k&M<nm&<o—ffl&^-t?7 7X-faz> 0 |7l: 
W^rL* (KI) <b L*£#£S (K) ti:Ltt^ e 
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(L-^C) rtOL'l:^f57^p-7f 

^Sfe*^ (L*<C) i:oPTlt SSr-&tp4feT-^ 

fttt (B) ±^LM:^t5»*OltT*)C t 
[0 0 6 2 ] ftSBfi^y 5T'I1 g}7(dio 

^tSL* a* b*) Cl^^T, ^jUt^fi 5 
TcSrat^fcttS L" a ' b* illtOii^r CO «t o 

20 (^-r y >^£;H£ £ 

[0 0 6 3] «3SBS;ifcj£gJ51 6tt, A^^tL/cL* a 
k^r'V >7U 1 5 XYfffc Lrt L" a * b* ^^31Mf- 

[ 0 0 6 4 ] z<DX.?t£mtiL\z±ox. mmmmnmn 

1 111 iOMtliD L U jS«#4*« 1 8rj>b 

30 A^£it5 L* a * b* (COl^T, S5I^4^7^y >^ 
Bl 5(:i;6L' a* b* ^^il^SircD^co^ex/Kc: 

[0 0 6 5] YMCKim^ 1 7 d ^il^S^:^ 
ffil 6(CA^$ixf'L* a* b* t^3IMS^r^^5l 6 

xwi^L-tz.mmmM^m^^x, YMCK^fyy^i 

L* a" b* ^HJIf^YMCK^Ittjfcc rcOf?ijT* 
14. YMCK^r!) ^^«S 1 2 X'jfetfListz L* a* b* 

40 X AJjZtitzL* a- b* k#Jt?tZM[mm*1>>bY 
MC&^m-fZ, ^(OXo^LX, A^/^rtrcL- a* 
b* C^t^YMCK^t5:a?t^6 c 
[ 0 0 6 6 ] 11 Lfc^T'd JL^co J: 9 
MWltiMl Ul/YMCKlf^ai^) 7$rffi^T. ^ 
RtcS*^-^ (DLUT) ?rMt^^J^^Lt^ 
Cc DLUTIt w(£>f*i|T-tt, L * a* b* 

SPfl^#«^»fJL, ^CO|§^-^COL- a' b'CYM 
CKm^frMfcniJtz3 1fcjK<D^-z?ji'XtoZ c f£- ( §;cT) 

50 iSi-Sfe^r.^feoi-MiiffiSofe^-jg^b. A;0£ixfcfe 
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ft *lc:*t Jfc-T 6 Y M C K ft ^ £ W * if « ffl * ^ iz. X o T 
[0 0 6 7 ] ^CO J: 5 fcD LUT££jBjc-r-£fc«>, DL 

8^t*HT, 1 6#fi]LTT-£ 5 1 7 3 = 4 9 

1 3m<DfeT&\Z-ttfc-tZ L* a • b' £ 1 ofolil: 
ML, *M**a££B1 6CA^]t^) c tit, AX 

im^^ i ex'&mztitzmmk, i^it^^T 

YMCKif^SW] 7 -e^ffl Ltz YMC i: £ s A^J L 

[0068] w CD «£ 9 IC L T L • a' b^^YMCK 
?r«t 6 D L U T ^Mt 5 I i , :©DLU 

[0 0 6 9] J^_L, *iSM)iajg|S 1 3 OYMCK^f 
y>^$S3 2d»P J YMCK«-9-Jiai«] 7 £T*CD#!/&£r 
-ilCDafcfti: LTKW L, DLUT^*t4B 
COfUj&^O^T t>lft^ b/Cc fr*5, YMCK^f 

toSa^fcfTfcttTi^tU^ YMCK^rU >^1 2 

i^tlit^f v v^ffli 5*rtt^*-e*>i9, dl 

b* 1 6 CA^] LT, YMCKff^£- 

YMCKff-^^m^ 1 7frt>&'&-rtl&£\,\ 
[0 0 7 0] tf^yi^Mffil*, fcb^T^* 

H#*T% YMCK^fy>ni 2, MJ«I^7^-^ 

# i o o%£{RjeLfcs»SMiitfjtti 3, fljpgsfi* 
rio# N muffle? * — *<o®m&ikfeLtitif&x-gcm 

[0 0 7 1 ] £ ibi-s ±^CDt$t^T'(2D LUTO^H- 
OL' a' b'lC^taYMCKfl^^Mt^f^ 

X.tfftfett<f f a' b' SrJ&iggfifc^gB 1 6CA^ 
L , YMCKjf ^-Jf 7i^»ftSiiSYMCKffi 
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^t<0»JcSH«^e>, *7-A^ffi«?rM ; *t5fc* 

ECDL' a* b* ^bYMCKf|^(7)fe'M^n^ ^ 

£j& s T-#5 e SbK, *M*ftSfflSl 6WYMCK 
«*»ttlffl 1 7 £EgMBl\ ftl&cOL' a ' b' 

<h ItYMCKjl^^WtaJ: 5^«J5Jc"*-S ^ t h"l 
%zxhz c 

[ 0 0 7 2 ] m 8 it, *«WOjg 2 (D^m<DBM&^-r 

io t^Mu^pi^t6 0 i 9 tt&fifHRfijutmn 

COL* a' b* LT, dcOL- a* b**> 

Il:L* a* b*\z.fcCX^fr&j££titzmfam'<7* 

tRSiXfcf a* b* li3fe-C^!lT-^Sfe«lCjRLT 
^-Sfcat), IIIIl?rpiTYMCK^Mtii« 
fett"*tiiS< ^ffrJPSSrigx.S <Jr it 

<^ISlffe<0»lBlC:fcl^T<b\ *«tefe£M£C I E LAB 

(L* a- b- ) -fe£fW£ L, »€r*4> 4fefe«**- 
Y % M, C, K t Lfc»-&liLO^TIftWf 6o 1»^^> 
A>x -b*OjlKlo«*i:l^«lc, feSPJl J ^4fefe«-»tt 
cntCPR^^^x^ 'bcOTIi^ < , CIELUV ( L * u 

[0073] is {d^-r^p^com 2 (onm^rm^m 

[ 0 0 7 4 ] jRSMKHHttffi 1 9 (4. 
m 3TSttl$tl/:liiil^fflV^TMltYMCK 

mxittis< u y i/mm&mtz $ ^i^^amMMi 

?r^t5^t't«ti\ I^^^S^tH^ 1 3 X 

aliRLfc 3«Mt^^«!:It6 L- a * b * CO 
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Tc^, 5 l Mi ^ b 1 LStO L * a ' 

[0 0 7 5 ] H19H IH^^JPfi^ft»m$Bt-fctt6®)^ 
3tCi3V>TiliRLfc L* a - b • (C^tlT & StifiS 
l^TM L 7c Y M C K«feM^^/< u 7 ylP^I 
(3\ t h 3fem^*4fe«^»±OL' a 10 

b- CoV^-Cfx -^^T9J: pKK^LTiK 
T-#5o Pl^S^tfiSHH 3 M*5t^TS«Lfc L- a' 
b* ds^* ^ ^ Sr : f7^^v^<^-CfcS4|-&^^. 9fl&fi, 

2[:^^TiiiiitH^i sxnm\^tzmmmm^x 

[ 0 0 7 6 ] HESBl^aJSB 1 3K:fc5^T381RLrt:L* 
a' b'^f x-y^Mtt^al^Cii, $bCS 6 3 20 
iC*3^T, SKffiBl:#fcti£in 3T-J*fcHL/cifflgBl:£r/B 
^TifiSl^YMCK # i' ftiij PS £ 

SrStfcLTi^ixd S6 4(c^6V^r s USES 1:11 tibials i 
3T*»ttJLfcIJI5*B*£*^3:£ffl;^5e lllfl 

#=^-f5r chid J: <9 , fi«^JPI^l:S:KffiLTffi^-*- 
5c 30 
[0 0 7 7] 01 Oil *&m<D9S 2 <D&M<nmi&\Z*o 

,-cn m^mmnttim 3xm$i£titzL* a - b*-r 

[ 0 0 7 8 ] sEgBfiUfctigBl 3"CSlR$n7tL- a' 
b* -f^Td^LT. *^Uy ^SfllK&»£r 5 

fetf****^ u- * ^JPfi^Hta-fr-f , US£i&]PSSfi:*i±i 

M»H*i-^^-rsaHS»JPfiall[^^$ttTi^«f 50 
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[0 0 7 9 ] : (D J: 9 C L tii^jHIiltli^ 1 9 T 

T^os^m^snfcgiM*) passu m i 4 

■C3itli$ixfcfti]|fiSl:$:^^T, tail^ry >^£i: 
i St^oli^itit, (Si 0lc£j»-e^-**J: 

[0 0 8 0] Hi 1(1, ^P^OSB2<DHJ£(^^1KI-fc 

MlltXai^i 3T-iit^£n/cL- a* b* 

g^l&t^tf^fBIC&tf 6 L* a* b* -r-<rt^^j-L 

tfcSgpi 3T'^{±SL/cl^3iB*^^c0^^ffi^-rar ir(c 
rcD^iJd^d^T Ji^OE)7, IE l O^fH]^ 

(k) ituv^. a, b, ccD^-n. mm. 

[0 0 8 1 ] rcDi§-£\ B2rl&< 3fe"C*^"C#5fe4St 

u * i^J Pfi & S i", IMMfl KM* * Hi L fc 
l^^ltt^c I^^B^tb^Sl 3t:3M^Lfcf&0 
L* a* b* ii^t^illfico^tii, ^^Ur^ 

[0082] rt^J: LTH^^iJPSSS^m^ 1 9 T 
»Hi^ix/csSS^JPfiBfiSl/^<o**ffi^$ixfca)SSEB 

[0 0 8 3] /cCfc, r (OJ: 9 Cl^i< 3fet^gti 
-5^^0^flS±<DL* a* b- (CO^T<D^p|^^JPlS 
**JIHi-*-S -^tO^^±(7)L* a* b*j&m 

-r l tz v , ^i^7-^i:^LT ^ m-^-r ta t* <o 

[0 0 8 4 ] il 0 ICtfL/c J: 5 IC 3fe««rtOStR$ 
nfct^T^L' a' b • 36\,^X#'< \s y ^"JPfi^r^l 
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[0085] hi 2 12, ^s^i 2 (o%m<omm\^ 

nx&^xm&<D&teZ&lZtetf Z>ffi&tt&$:7F LTfc 
6c fl^BA „ B , C (OS^iilgl 7 „ E 1 0 , 13 1 1 d: ^ 

»iiin^^jPfiMfi*ai^ i 9 z^nte^m^vmeLttm 

[0 0 8 6] 11 2^#.BSLT^aJ; 2 Id, lilt 

[ o o 8 7 ] ±.j&<D&nm<D]&mi$, ^ > t^ — 

* f£ tit, 3 > — 19 nJHEftfEfcjRftCJcra 

r <h t *Jh&T-£>5 0 ±l(DDLUTOf- 
&&»*ft?fZlto(D&&t£t*<D'T — *l£'Z>\,^X 

^T'fc^e f*Jx.tf, fl^r-f;*^, jtx^;*^, CD 

[0088] hi 3 *&w<DM&mf&mw<Dmm<D 

toims, 5 2iiMi^ 5 3 w&&M&&m&, 54 
teffi&M$.^>is>xhz c ffi&mi&&m%$ 5 1 (2, a 
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[0 0 8 9] Ift^j4^>^>5 4tt, i^^tiM^ 

[ 0 0 9 0] feMS^5 2li, ±3&<Oj; ?^LT£/#£ 
tifcDLUT^Ij fcftT*59, ffiSi©{fcftUIi!£R 5 1 \z 

tev zmfc^wik^m®.?— ? ( o t n 12 a>j $ tx tz. w 

<bft3DLUTI2, 5 4 Lit* 

\zm<5i^xmi&Bj&^>'i/i<' 5 4 laoTi^eMt 

£C ^r(^2 9 , u ^ i?fflm&mz-2> z t\Z£Z*& 

20 tfX$Z c 

[0 0 9 1 ] fj;}6 s &%±mU5 2HTDLUT^l^ 

^{d(2, ^^^l^fMttoTiJ;i\ DL 
^t>OT*l2< , RGB^L* u* v* , XYZt£t\ ftfe 
[ 0 0 9 2 ] 

30 [^(D5^) ^M^P^H^i:, 

4 ^-i- Kttft-csEjft-r ^ ^ t t*xz % t ^ 9 

40 &&m^ZZ£\Z±oX* feS^lR]±$-B:5rt^ 

[H®o^¥^l^p^] 

xh% 0 

[U2 ] ^^p^com 1 (onMvj&miziov z&mmmi 

[[El 3] L's'b'^bT^ n-^^-^^Sfi^rStb 
>0 mR&ffi&-tZ>&%i(Dftmiz<7)L- a* b-<7)il$R^r^ 
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I HI 6 ] *5kW<Oft 1 ^II^»jo^t^II 

[Hi 7 ] *&m<of& i <o||J£<o^lBi^io^5W«i:S 
[18) **^OjS2K>Htt<?5^j|SSr^i-^ni y^|g| 

[[§31 0] **i^coJB2<7>5l«|o^lli(cio(t5>^ff i: 

[mil] *%tm<vm2<D^M(DMmci6rtz>wmk 
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[si 2] *&w<om2(nnM<oj&miz}ortz>w8[t 
m&ttm<Dm&<D-m$:^-ty7 7xhz> c 
[mi 3] WP^itM^io^i^-^i^^ 

[ID] 4] ^Jfeco^fe^fct^S^irSft^Ba^o- 
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